Abstract
Source of material
To asolution of 4-hydroxy-benzoate (0.138 g, 1mmol),sodium hydroxide( 0.019g ,0 .5 mmol) and 2,9-dimethyl-1,10-phenanthroline hemihydrate (0.109 g, 0.5 mmol) in ethanol/water (v:v =1 :1, 20 ml) was added as olution of Ni(NO 3 ) 2 ×6H 2 O (0.146 g, 0.5mmol) in distilled water (5 ml). The resulting solution was stirred for 12 hat333 Kand then apale green precipitate was filtered off. The filtrate was left for slow evaporation and greens ingle crystals suitable for X-ray analysis appeared after twomonths.
Discussion
Crystal design and crystal engineering based on metal cations and organicligands have attractedparticularinterestsince thestructural and functional features of these compounds are diverse and can be fine-tuned [1] .Onthe other hand, the crystal structures and properties also show the similarity,e specially for the adjacent metal ions with asimilar atomicstructure. This is very helpful in designing and exploring novels ystems. Recently,Iobtaineda Ni(II)c omplex including 2,9-dimethyl-1,10-phenanthroline (DMPH)and 4-hydroxybenzoatate acid (4-OHB)mixed ligands, and found itsstructure to be similar to thatofNi(II) [2] [3] [4] , Co(II) [5, 6] [7, 8 ] . The corresponding Ni-O and Ni-N bond distances are inequivalent, different from the previously reported nickel compounds with DMPH and benzoate acid ligands [2] [3] . Additionally, therea re two uncoordinated water molecules and one counterion nitrate ion in the asymmetric unit. Two intermolecularO-H×××Ohydrogen bonds link the uncoordinated and coordinatedwater molecules, andthe distancesofO×××Oare 2.715 Å and 2.757 Å, respectively. Simultaneously, the two coordinated waterm olecules also interact with the metal-coordinated carboxylate Oa toms of neighboring unit, forming the O-H×××O hydrogen bond with the O×××Odistances of 2. 
